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1 
This invention relates to improvements in 
flectors of the elliptical and oval type for use in 
street lighting, and the principal object of the 
invention is to provide a ætreet lighting reflector 
which will distribute light from a light source in 
such a manner as to provide a substantially uni- 
form illumination over a generally rectangular 
area below the light source ensuring the optimum 
distribution of light on the street payements and 
adjacent areas. 
A further important object is to provide a 
simple form of a complex reflecting system so 
that it may be economically manufactured. 
A still further and important object is to devise 
an economical method whereby the reflectors can 
be readily and quickly formed into the required 
comPuted shapes to provide the desired light re- 
flection and distribution. 
A still further object is to devise a reflecting 
system which will enable existing normal ellipti- 
cal or oval reflectors to be readily altered to 
change their reflecting characteristics to provide 
a more useful distribution of light on the street 
payements. 
The principal feature of the invention consists 
in the novel shaping of reflectors of the elliptical 
and/or oval type in their longitudinal and ver- 
tical aspects to incorporate in their smoothly con- 
tinuous surfaces an extensive parabolic area ad- 
jacent the minor axis on each side of the reflector 
to effect a maximum concentration of reiïected 
light rays in desired directions. 
 A further and important feature consists in the 
reforming of the surface areas of existing ellipti- 
cal and/or oval reflectors to incorporate parabolic 
areas to augment their normal concentrations of 
light rays in desired directions. 
A still further and important feature consists 
in-the novel method of forming my improved 
elliptical and/or oval reflectors from annular 
spun metal bowls by deforming and expanding 
the bowts into a mould by means of a press and 
suitable reiiliint pads. 
A still further feature consists in forming my 
reflectors with a finge around the base thereof 
 to permanently hold the reflectors in their, de- 
sired form. 
Referring to the accompanying draWings: 
Figure 1 shows cross sections of an ellipsoidal 
reflector in vertical planes through the minor 
and major axes illustrating the generation of the 
vertical curvatures of the reiïector at the axes. 
Figure 2 shows a series of superimposed ellipses 
of the reflector surface as eut by a series of 
horizontal planes through the reiïect0r of Fig- 
ure 1. 
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2 
Figure 3 shows an elevation of an annular bowl 
as a step in the construction of the reflector. 
Figure 4 shows the bowl of Figure 3 distorted 
as a succeeding step in the construction of a 
 reflector. 
Figure 5 is a view similar to Figure 4 but show- 
ing a reflector formed with an alternative form 
of bottom. 
Figure 6 shows a series of superimposed ovals 
I0 for an oval reflector corresponding fo the ellipses 
ifi Figure 2. 
Figure 7 shows the trace of a concentrating 
surface applied to a normal elliptical reflector. 
Figure 8 is a perspective view showing a gen- 
15 eral form of the reflector of Figures 1 and 2 as 
looking towards the reflector in a direction at 
right angles to the major ass. 
Figure 9 is a perspective view showing a 
flector designed as in Figure 7 with a portion of 
0 the reflector reformed as.a parabolic area. 
Figure 10 is a perspective view of a reflector Of 
the type shown in Figures 7 and 9 but having a 
central portion of the parabolic area omitted, 
providing two parabolic areas on each side Of the 
.5 reflector spaced away from the minor axis. 
Figure 11 is a vertical sectional view of the 
reflector of Figure 9 taken on a vertical plane 
through the minor axis. 
Figure 12 is g diagrammatic view illustrating 
my method of forming my reflector. 
30 In street lighting it is desirable to have a  rea- 
sortable approach to uniformity of flluminati0n 
of the pavement or street area allotted to each 
of the luminaires on the street. A standard 
lighting arrangement is to mount the luminaires 
35 at twenty-five feet above the pavement and 
spaced two hundred feet apart. Light rays di- 
rected from a luminaire thus ràounted along the 
street at an upward angle of 76 ° from the nadir 
reach the pavement at one hundred feet dis- 
40 tant, meeting and overlapping the corresponding 
rays from the adjacent luminaire. 
Illumination of the pavement, measured as 
horizontal foot candles varies as a cube of the 
cosine of the vertical angle and. thus from only 
45 one source, pavement illumination at 76 ° fo be 
equal to pavement illumination at the nadir re- 
quires seventy times the candle power of the 
light directed at the nadir. 
If two adjacent luminaires contribute, thirty- 
50 rive rimes the nadir candle power is required. 
Equivalent relative intensities at all vertical 
angles and for any area on the pavement can be 
readfly aomputed. 
In practice uniform pavement illumination with 
55 a spacing height relation of eight te one for the 
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3 
luminaires cannot be obtained with any simple 
optical devices. It has been found however that 
elliptical reflectors for centre street mounting 
and ovaI reflectors for street side mounting have 
favourble characteristics in the distribution of 
reflected light. 
With typical luminaires candie power intensity 
at the nadir is substantially equal to the candle 
power of the lamp used as the light source. Using 
conventional elliptical reflectors the candle power 
in the "beam" which directs light ai highest in- 
tensity fo a distant area is of the order of rive 
rimes the candie power of the lamp, and in re- 
flector-refractor types of luminaires this beam 
intensity is of the ortier of eight rimes the candle 
power of the lamp. 
Thus if wfll be seen that to obtain the required 
iliumination at points distant from the .light 
source a much higher beam intensity is required. 
The conventional ellipical reflectors show an 
elliptical Cross sectio.n in any horizontal plane 
normal to the vertical axis and reflecting areas 
adjacent o the minor axis can. be of such a form 
as to direct a concentration of light rays ,ata high 
angle up and down the street, while all other 
areas systematicaliy direct light to the pave- 
ment area and its verges. 
In a reflector with a normal, ellipsoidal surface, 
here the.ellipses of thesurface cut by a series 
of equally spaced horizontal planes ha:e the ec- 
centricities of the ellipses decreasing systemàti- 
cally in the successive planes above the lowest 
plane, only a small reflecting ,area is developed 
40 obtainmaimuïn reflected light concentration 
in the critical direction, and these areas at the 
two ends oi the min0r axes merge smoothly into 
the continuing Surfa.ce. The continuing sur- 
facedirects rëfiected light ai lowering and trav- 
ersig: angles fO give , goöd. altlough an unequal 
distribution. 
rhepresent invention has.been devised to in- 
crëase the area of the reflecting surface, con- 
cenin .and directing reflecting light in the 
Cfitical directiön fo provide a more concentrated 
beam.in the critical-direction while retaining the 
distributioneffected by-the smoothly continuing 
surfaces of the normal ellips e. 
This incre.ase in reflecting area to provide ,a 
beam of inçreased :çndle .power in the desired 
çritical direction.can alto he applied to oval re- 
:fleçtors. 
With reflectors:des.igned in' accordance with my 
iv.ert!on nd incorporating inceased areas for 
concentrating-r,ays_ in the critical direction a 
mtcï m0e uniform flluminat.ion intensity over 
the pavement areas !s 0btained. 
.While .I m pat!cularly c0ncerned with pro- 
 dUci_ng .reflectors wih mere desirable reflecting 
characteristics, I also apply the principles of.my 
inverion toexisting normal elliptical or oral re- 
flectors by modifFing-suçh-reflectors to inc0rpo- 
-rate -the desired ubstantially. large .concentrat- 
:ing reflector surfaces. 
Dealing with my reflectors in the following 
descriptïon, dtwfll be underst0od that the ellipses 
.referïed fo_ are hot mhematically truc ellipses 
but are composed, of two pairs of circular àrcs 
oined to make a contînuous<flgure. 
Ovals are also of four arcs. Parabolas are 
.developedon a parabolic axisas circular arcs with 
centre on the axis and radius .equal to twice the 
focal length. These paraNoIas ,are true parabolas 
adjacent to the axis at 30 ° outward therefrom, 
 à measured from the focus, reflected rays would 
 be directed .inward towards ttle axis àt an angle 
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of the ortier of 1 ° and would hot be parallel fo the 
axis, as in the case of a mathematically true 
parabola. However, parabolic surfaces developed 
as spherical surfaces with radius equal to twice 
5 the focal length are round to be satisfactory for 
developing my refiector surfaces. 
With reference fo the accompanying drawings, 
Figure i shows cross sections of an e!lipsoidal 
refiector in a vertical plane through the vertical 
0 axis YY of the reflector and through the minor 
and major axes of the ellipses in horizontal 
planes, which deflne ellipsoidal surfaces. The 
figm'e shows the trace of tire horizontal planes 
for reference in generating the desired reflector 
[ surface. These panes as they cut the figure are 
shown as XX, XX2, etc., X:F' ,being the focal 
plane in which the lamp ï-flament ] and focus 
lie symmetrically with this plane and the axis YY. 
XX is the base plane which is tntatively the 
0 plane, of the refiector bottom. Ptanes ).X, 
and X, above piane 5OEX, are spced equaliy 
with the space between XX and XeX, the actual 
spacing being determined in the first steps of the 
design deve!opment.as wl!l now be explained. 
25 With the above arrangement the intersection 
of the vertical axis YY and the focal plane XeX 
is therefore the optical centre or focus F on which 
the filament of an incandescent lamp is cen- 
tered. In the development of the eflector sur- 
30 faces the "beam" angle in a vertical plane for 
street lighting distribution in the critical direc- 
tion up and clown the street is arbitrarily chosen, 
for illustration, as 5 degrees, which is stmdard 
practice, that is 75 degrees above the nadir or 15 
35 degrees below the focal plane. The line CFC- is 
drawn through F at 15 degrees to XX2. FG is 
marie to equal CF in length and the line of the 
horizontal plane XX is drawn through GL 
With G as centre and GC as radius the arc ABC 
4) is drawn, then/Z is the semi-minor diameter oî 
the refiector at the base plane XX and AZ, for 
a 15 degree inclination of CFC- is 1.04 times the 
tength of CF; so that if the desired semi-minor 
diameter of the reflector is flxed in advance, CF 
5 and FG are known. For example, if the semi- 
minor diameter ai ithe base plane:is to have the 
practical dimension of 3.i inches and minor 
ameter of 6.2-inches, the radius of the circular 
,arc CG is 6 inches. Determination of the centre 
-50 G locates the base plan e XX, determining the 
spacing with the focal plane;-and then the other 
planes are spaced èquaHy. 
The circular arc ABC.is for.all practical pur- 
poses as explained above a parabola with F as 
55 focus coincident with the optical centre, and 
CFG] as parabolic a$i.s and-any reflecting point 
on this arc reflects light rays .frorn .the source 
at the focus downward at 15 degrees below the 
horizontal plane and parallel with a vertical 
60 plane through the minor axis of the refiector. 
The opposite bottorn edge .of the reflector is 
shown at I and it is ne, ce.ssary that refiected 
light wflI be directed below this. /kbove the par- 
abolic arc-ABC the continuing cuz:vature CDE 
65 can be elliptical or an arc ofa circle so that 
filament light reflected from any reflecting 
point on this line is diçected under I. The point 
H on the radius CFG is. a conveniient centl:e for 
CDE as a circular arc. Then light reflected :from 
70 successive p0nts upward is directed at succes- 
sively lower angles than the .beam angle and 
parallel with a plane throughthe minor axis of 
the reflector. 
The pointG of Figure 1 is also tlïe centre-for 
75 the arcs of the ellipses in the three lower .hori» 



zontal planes X1Xa,  and XX, at and ad- 
Jacent to their minor axes. Then the curved 
surface having height equivalent fo the arc ABC 
and having in addition horizontal length, is a 
true spherical surface with centre at G1 and is 
for all practical purposes a parabolic surface 
with F as focus and CFGI,. lying, in a vertical 
plane af the minor axis, as parabolic axis.. 
ing a spherical ,surface, in any horizontal plane 
a circle with centre on the vertical line locus 
G1CrG and with radius as measured horizon- 
tally from the locus to the arc ABC will describe 
the.trace of the spherical surface in the respec- 
tive plane. 
Figure 2 shows the traces of rive ellipses 
fining thhe peripheral contour of my reflector 
in the rive respective planes XaX to XOE, 
perimposed, the outer ellipse being that in the 
base plane XX and the second ellipse, being 
that in the focal plane X2X. The minor and 
major, axes of the ellipses are VV and WW 
pectively intersecting at y. ya is the semi-minor 
diameter af the base plane corresponding fo AZ 
which has been determined, g' is on the locus 
G1OEOE of Figure 1. 
In forming the ellipses of Figure 2 the cir- 
cular arcs af the minor axis of the three outer 
ellipses are drawn with g', as centre. As it is 
necessary to provide a useful reflector surface 
at the termini of the major axes the length of 
circular arcs af the mlnor axis are systemat- 
ically reduced. The radial lines ya2, yO, 
and ye: from y are arbitrarily drawn at 55, 45, 
35, 25 and 15 degrees respectively from the minor 
axis W. These are the limits for the respective 
circular arcs of the ellipses at the minor axis 
commencing with the outermost ellipse with a 
as the limit. At the termini ,a, b and c of the 
three outer ellipses radii are drawn to g'. The 
intersections p, c/and r of the radfi ag', Og" and 
cg ' respectively with the major axis WW locates 
the centres for the circular arcs at the major 
axis of the three outer ellipses. 
With a similar construction of arcs af the op- 
posite termini of the axes the three outer ellipses 
are completed four arcs symmetrical with respect 
to the axes completing each ellipse. 
It is necessary to select a locus for determin- 
lng the centres for the circular arcs af the  
minor axes of the ellipses of the two uppermost 
planes in Figure 1 for describing the two inner- 
most ellipses in Figure 2. In Figure 1 the locus 
GOEOE is continued upward as an arc of a 
circle OEGG with centre af J on the axis YY. 
This !ocus is arbitrarily chosen but is round to 
.be acceptable in practice. Centres G and 
located in Figure 1 are located af ça and g in 
Figure 2, and the arcs at the minor axes are 
drawn in. As before the centres for the arcs 
af the major axes are the intersections s and 
of the radii dg and cg respectively with the 
major axis WW. In this manner the inner two 
ellipses are completed. 
In Figure 1 the curved line KLMNO is plotted 
from measurement of Figure 2 showing the up- 
ward curvature of the reflector af the major 
axis. In tracing the reflected rays from the 
soùrce af F if is round that light rays from the 
bottom at K are directed af an angle of 50 ° to 
the nadir, and at points successively upward 
 the llght rays are successively lowered untll from 
-a point af 0, they are directed af 25 ° to th 
 nadir and these are all directed in line with 
 the major axis. This distribution is acceptable. 
A reflector constructed in accordance with the 

design developed in Figures 1 and 2 incorporates 
an extensive parabolic area at the minor axis 
on each side of the reflector, the area having 
height equivalent fo the height of the arc ABC 
5 in Figure 1 and length as indicated in Figure 2 
equivalent to the arc a:aa af the bottom and 
arc c:ca af the top. Light reflected from a point 
source from each whole area is directed sub- 
stantially, parallel with its parabolic axis in a 
10 concentrated beam. The reflector surfaces above 
and beyond the parabolic areas systematically 
direct reflectêd rays af lowering angles below 
the beam, and af horizontal angles tending away 
angularly from the minor axis as the major, axis 
15 is approached. The lamp filament  as source 
has a relatively large size resulting In overlap- 
ping of rays so that a smooth gradation of light 
intensifies is effected over the whole illuminated 
area. 
20 The.making of a mirrored glass refiector in ac- 
cordance with my design, presents no dilïiculties. 
For making a metal refiector, say of aluminum, 
my preferred method of construction is to use a 
spun annular bowl of design which, on distortion, 
25 by hand with .side pressure, fits into an outside 
mould or die M, shown in Figure 12, of the form 
of the desired refiector as developed in Figures 1 
and 2, contacting the mould at the refiector bot- 
tom line for a substantial portion .of the.elliptical 
30 arc ai the minor, axis and contacting the upward 
curvature at the minor axis. 
This shell is then expanded into the mould by. 
using an adequate press P of anySuitable type 
and rubber pads R compressing into the refiector 
3.5 shell, stretching the metal to contact the m0uld 
ai all points to permanently conform to the de- 
sired shape. A fiange is formed around the base 
of the refiector shelt .by the sa.me operation as will 
be later described to increase the rlgidity of the 
40 shell and serve to retain it in lts permanently 
distorted shape. 
The annular bowl S, shown in Figure 3, a the 
flrst step toward the ultimate form, can be de- 
signed so that on distortion caused by forcing 
45 diametrically opposite peripheral pmtions of the 
bowl inwardly it conforms to the elliptical curva- 
ture of the reflector bottom in.the region of the 
minor axis and also to the upward curvature af 
the minor axis but the bottom and upward curva- 
50 tures af the major axis wfll not conform stictly 
to that shown in Figures 1 and 2 which are re- 
sultants of the arbitrary choice of arcs of the 
ellipses af the major axis as shown in Figure 2. 
In practice however, the bottom and upward 
55 curvatures at the major axis of a distorted .an- 
nular bowl which wfll satisfy the requirements 
af the minor axis are found fo be acceptable and 
the ellipses in Figure 2 are modified by adjust- 
 ing the angles of the iimiting radial lines, such" as 
60 ya and yO, so that the bottom and upward 
curvatures at the major axis of. the final refiector 
correspond fo that of the distorted annular bowl. 
Thus there is conformation of the distorted bowl 
with the forming mould af the refiector base and 
65 along the upward contours at both minor and 
major axes and the stretching of metal in the final 
forming operation is minimized by being con- 
fined only to the intermediate areas. The an- 
nular bowl in the described method of forming 
70 the refiector is ruade with depth in excess of.re- 
fiector requirements and on conforming an el- 
liptical shape in the mould M, which on a press 
has the refiector.base upward, and with the 
mould levelled off to the plane of the refiector 
75 bottom, there is a maximum of surplus metal ai 



 ,the-minor axis.and a minimum, ut-:the mai or,axis. 
The sa*ne rhber pud :pro.cedure will turn the 
standing surplus metat.over:and.outward:to- form 
,a:horizontaI flange which .will hold .the .reflector 
ir: a,permanently distorted ferre and..the_-zesutt- 
.ing flaneis at the :bottera of the reflector. 
.igure 3 shows the, annu/ar, bowl S befm'e, dis = 
tortion<and in,Figure 4_as T .fter distortion in 
.the mouldlVLand forming to .the desired;CÂips= 
oidal shape, as-viewed ,te.wards the major,.axis. 
The bottera of the bowt.:is-naturaltbowed :by 
distortion as shown-by dotted lines having gr.eater 
depth et the miner axis. The fult line :' :rep- 
2esents the lorizonta bottera o f.the reflector, and 
:.the-ruerai .of the reflector be]ow '. is bent out- 
-ward, into the plane of ' te form a horizonts/ 
,flangè. 
In seine,cases if may be desh'able te carry the 
reflector bottom at the ends on the major ax_is 
tower than et the. miner axis .te provide Iower 
cut-off in the ';across the road" dir.ection.as the 
reflector is. arranged .with its major axis extend- 
ing across the street.  Te meet such requirements 
.further mets/may be added te the bottera of the 
. annuler bowt and the flange of £he reflector bot- 
.rem may confonn te a cylindrical surface with 
an axis for the cylinder in line with .the-miner 
 axis and substantia]Iy betowit. Figure 5 shows a 
reflector U witl its bottom.aïter distortion shown 
in dotted lines, the circula arc u showing the 
final form of the bottera, the surplus metat below 
this, te the original bottera, being turned .back 
toform the flange u, but.when such surplus-ruerai 
in the region of the miner ax-is is excessive for 
satisfactory flanging, a portion of.the mets/may 
be eut away belote the flange is turned. White 
the flange is shown conforming te the surface of 
..á :cylinder, as providing .a simple continuous 
flange, 0ther ferres of flanged bottoms.nmy be 
useoE 
In Figure 1 the bottera of the reflector.is shown 
for design purposes in the plane XX. If is ob- 
 vious that the reflector bottom can be above this 
plane and if the bottom edge af the miner axis is 
-a 10 ° below the focal plane as measured fzom 
F the reflector is adapted te the eonv.entionat 80 
degrees eut-off .above the nadir and 75 .degree 
beam, both conditions being wetl established in 
-street Iighting practice. It wilt be noted-that in 
]igure 1 the upward parabolîc arc ABC extends 
frein the bottera plane xx te the third plane 
xx and this is actua!ly carried too high when 
the reflector bottera coincides with the bottom 
plane, te permit the ]ight rays frein relatiely 
largelamp fflaments clearing under the ïopposite 
 .bottera edge of .oEe reflector as sh0wT. -When the 
cut-off.is ai 80.degrees, however, the upper Iimit 
of the parabolic..arc et C is satisfactooE,, other- 
wise the upper limit must be fixed te eiïeet,a suf- 
ficient clearance of the reflectedxays. 
The elliptics/.reflector is designed-withthe Iamp 
fflament  et the focus. If the.filament:is raised 
on the axis YY thereflected light rysare Iowered 
and the parabolîc surfaces are efficient in direct- 
- ing substantially paraHet rays af. the:Iower.angle. 
Lowering the filament raises the :beam. If .the 
lamp filament is moved tong the.maor axisaway 
frein the axis YY thereflected Iight rays are di- 
.rected alongan axis :outward.at n angle .te the 
miner axis and thus the reflector..can he .usad in 
street-side mounted luminaires te fltuminate the 
pavement area frein a non-centered position. 
The location of the lamp fl]áment:adaptsthe:ze- 
-flctor te the.usual varied requirements:for street 
]ighting purposes, 

Thereflector canatso' be.developed, on,an 
ptanAn which case the'trace of-:,thereflector,:slr- 
 face at .y :plne. un ovat i of.an .eipse. 
The pair:of, semi-mor axes e-the ovals :re  
5 clined at:aflxed ate.  h:major a d:e 
.setcs/ with the.jor, ax.. :Ifar : t 
velopment of a reflecr side at. the or:is 
is cenceredthe precedure is.idntical  
-er the reflec side shoin:Fige t. 
10 Figure=6 shows the plan.òf the.evals.on-.e 
respective ptànes and the nor .axes V 
or axes exnded .-ae .sh0wn as .inelined at 
80 degrees te the major aMs WW se tt-With 
light source ai the vertical axis light rys e 
.15 OErected-on .an,ax I0.degrees eutward accom- 
mtg' a street-side mounti contin. 
The centres for the-'acs of the ovats atthe 
miner-ax on the resptive 'planes .are the 
saine as,Figure 2; the, Iength, of the arcs, h0w.- 
,20-ever, e net syetricty disposed with. e 
miner ,ax and the rni .of th.e aroe are 
.dermedby a series of rudfl selected--giv 
sStable uPwad Curvatures at the .ends of :the 
major as. In nerat the ght rays refle.ct 
25 frein the smaller end which is the-coEb sïde  a 
side. mountëd unit are.died, at .. agher angle 
th the rays £rom the Iger ed. which  the 
steet. de. 
As descred in the .prefered manufàctur 
30 precedure for the epticaI.eflrs, a .ferre_of 
conventiol elIipticat reflecr can be.me y 
distertion of an aular bewt and this wfll bave 
the desired ellipticat botm and is correct -up- 
5 ward cu.vature at the .miner axis. and. accepble 
in upward cuature et .the jor axis. "Such 
a eflector has an. efftive: parabo]ic, sface- ony 
immediate, adjacent te e miner .axis. 
-Fire 7 the e]lpses for'ff.ve p]snes correspond- 
40 ing te the-planesin Figure 2 are showm. These 
 ellipses .ferre a rúe series having sysatic 
change in the ecentriciMes, of e ellpses and 
the ferre may be designad .a norms/eI]ipsooEd. 
The outer ellipse, ch -is -. the tm_pIane, 
4 bas the centre f.or the c et the minor axat 
9 correspendg to   Figm'e 2, whfle the 
centres for the .srcs of ".the er .eHips 
.stematioe]ly closer te tt .major ax. .If the 
hericat ea as developed for the centre 
0  Figure 1 and the centreçin:Figm'e.2 ap- 
ptied .t0 .this normal .el]ipsoid i .wflI appear 
-traced bythe cu]r cs frein the centre.ags 
coinciding with the Iliptics/ rc in the:botWm 
plane but extendig outwary in other pIanes 
55  as,e -arc. proglsses awy frein the nor axis. 
The normaI-e]lipsois/ surface is pessedout- 
wa]d .by formg .means as alreay shown te 
permanentlyconorm te e s'face as, described 
bythe arcs a anda se .at a:porion.0f :the 
6o  original reecting surfaceiS replace  a ra- 
-Do]i area wc dïrëc reflected rays on a para- 
.boIic xis. Transi.tion ares  and  of .mini 
mure extent jo the parbo]ic.àrea et 
and the top te the origil. êl]ipsoids/.-surace 
65  and these «reas rfl ght usefy. 
]Figure :9 .shows .a perspective.-view of a nor- 
mai eHiptics/:rêflec£or moed or :reformed :in 
.accordance. with he.cotio ofe: 
ineopOrate :the parbolic .are  .a.aaent 
7o min0r-axison each . side of: the reflecr. 
. .:;e -10=ows -en,alternative . he reflctor 
:shown in Figures 7 ..and9 .in :woh the :aenaI 
portion of-the prabolic area  . mitd 
tt .,there are [tweparboc areas ,  
.S ..eachdeof the,;zeflector-sPacedwaY 
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minor axis, leaving the area af the minor axis 
undisturbed. 
The modifled reflectors shown in ligures 9 and 
10 give improved results comparable fo the 
sults obtained with my reflector shown in Fig- 
ure 8 formed from a distorted annular bowl and 
providing continuous reflecting surfaces. It will 
therefore be appreciated that incorporating ex- 
tensive parabolic areas in existing elliptical and 
bval reflectors will greatly improve their reflect- 
ing characteristics and will enble existing street 
lighting installations fo be modifled with rela- 
tively little cost. 
From the foregoing, if will be understood that 
my reflectors will give an excellent distribution 
of light for street lighting installations with 
beams of high candle power intensity directed 
from .the parabolic surfaces adjacent the minor 
axis at high angles relative the nadir up and down 
the street, while light reflected ïrom adjacent 
the major axis af lower angles and lower candle 
power intensity is directed in the "across the 
street" direction. The light reflected from the 
surfaces beyond the parabolic areas is directed 
at lowering and traversing angles relative the 
"up and down" the street beams. 'Thus a very 
desirable distriSution of light on the street is 
obtained tending towards a uniformity of fllu- 
mination over the whole street area. 
In addition to the desira.ble results obtained 
with my reflector, if will also be understood that 
the reflector may be very readily formed fo 
enable it tobe economically manufactured. 
The complete reflector can of course be fin- 
ished to provide any desirable smooth or high'ly 
polished reflecting surface so that the actual ef- 
flciency of the reflecting surface Can be nlade 
extremely high. 
Vnat I claim as my invention is: 
1. A street lighting reflector comprising a 
dished reflecting shell of elongated generally 
ellipsoidal form having a horizontal major and 
minor axis and having a continuously smooth 
reflecting surface, the curvature of the reflect- 
ing surface adjacent each side of the reflector 
adjacent the minor axis being determined by 
flxing a point on the vertical axis of the shell 
as the focus of the shell at which a light source 
is fo be located, drawing a line from a reference 
bottom of said shell through said focus point in 
the vertical plane of the minor axis and at an 
angle fo the horizontal corresponding fo a de- 
sired upward angle of reflected light concentra- 
tion above the nadir, said line being of a length 
equal to approximately .97 of the desired minor 
diameter af the reference bottom of said shel 
and being bisected by said focus point, drawing a 
vertical arc with said line as radius ïrom the 
uppor end of said line to the reïerence bottom 
of the reflector, said arc being the desired ver- 
tical curvature of the shell adjacent the bottom 
thereof af the minor axis, the horizontal curva- 
ture of each side of the reflector adjacent the 
minor axis adjacent the reflector bottom being 
deterrnined by swinging arcs in spaced horizontal 
planes with centres in vertical alignment with 
the centre of said vertical arc, the horizontal 
arcs being of decreasingly smaller length in 
planes upward from the reflector bottom, the 
curved area of the reflector adjacent the minor 
axis af each side of the reflector as determined 
by said vertical arc and said horizontal arcs 
forming a substantially parabolic area having a 
focal length equal to one-half the radius of the 
vertical and horizontal arcs and with the focus. 
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point coinciding with the focus of the shell lo- 
cated on the vertical axis thereof. 
2. A Street lighting reflector comprising, a 
dished reflecting shell having a vertical axis and 
5 of elongated generally ellipsoidal form having a 
horizontal major and minor axis and having 
continuously smooth reflecting surface, the cur- 
rature of the reflecting surface adjacent each 
side of the reflector adjacent the minor axi 
10 being determined by flxing a point on the vertical 
axis of the shell as focus of the shell at which a 
light source is to be located, drawing a line 
through said focus point in the vertical plane 
of the minor axis and af an angle to the hori- 
15 zontal corresp0nding fo a desired upward angle 
of reflected light concentration above the nadir, 
said line being bisected by said focus point and of 
a length determined by the desired length of the 
minor diameter and the said desired upward 
2O angle of reflected lightconcentration, drawing a 
vertical arc with said line as radius from the 
upper end of said line to a point sulstantially 
in horizontal alignment with the lower end of 
said line, said arc being the desired vertical 
25 curvature of the shell adjacent the lottom there- 
of af the minor diameter, the horizontal curva- 
ture of each side of the reflector adjacent the 
minor axis adjacent the reflector bottom being 
determined by swinging arcs in spaced horizontal 
30 planes with centres substantially in vertical 
alignment with the centre of the vertical arc, the 
horizontal arcs being of decreasingly smaller 
length in planes upward from the reflector lot- 
tom, the curved area of the reflector adjacent 
35 the minor axis at each side of the reflector as 
determined by said vertical arc and said hori- 
zontal arcs forming a substantially parabolic area 
having a focal length equal fo one half the radius 
of the vmical and horizontal arcs and with the 
40. focus point coinciding with the focus of the shell 
located on the vertical axis thereof. 
3. A street lighting reflector comprising, a 
dished reflecting shell having a vertical axis and 
of elongated generally ellipsoidal or oral form 
45 having horizontal major and minor axes, the 
curvature of the reflecting surface adjacent each 
side of the reflector adjacent the minor axis 
being such that the vertical curvature includes 
a vertical parabolic arc length having a focus 
50 on a point on the vertical axis of the shell fo 
form the focal point of the shell, and a parabolic 
axis extending from the uuuer end of the arc 
length through the focus and af an angïé fo the 
horizontal corresponding to a desired upward 
55 angle of reflected light concentration and said 
arc length extending downwardly from said para- 
boHc axis adjacent to the horizontal and the 
horizontal curvature in any horizontal plané 
low the u00er end of said vertical arc length 
0 includes a horizontal parabolic arc length 
tending on either side of the minor axis and hav- 
ing a focus at said point and a parabolic axis coin- 
cident with the parabolic axis of said vertical arc 
length, the portion of said shell above .and beyond 
«5 said vertical and horizontal arc lengths being 
curved fo systematically direct reflecting light 
rays at successively lowering angles below beams 
directed from the reflecting surfaces adjacent 
each side of the reflector as the top of the shell is 
?O approached and at horizontal angles tending away 
angularly from the minor axis as the major axis 
is approached. 
4.. A street lighting refiector comprising, a 
dished reflecting shell having a vertical axis and 
 of elongated generally ellipsoidal or oral form 
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having: horizontal mjor and- minor axes; he 
curvature of th,reflec%ing surîaoE adjacent, each 
side of. the :refleot adjacenç £he- minor 
being .such: hat the er.il. ceture includes 
.a veztical paraboHc- are length having a focus 5 
on .a. pmt on, the -vertical sxis: .of the helt fo 
o-:the Iocl potrot the shoe:l, and. a -parabolic 
.s eng fom the. pper end of th¢ 
legth: ouh the::focus, and at .an angle to- 
'honl corspondg: fo- a: .desired pwd 10 
angle- of:refi¢¢td-. Mght. çoncCntraon nd 
r¢ lengthex)eng: dp,nary.from.id para- 
hofi¢: ais : adjacent- he hoontal and. 
horizol-cuaue, in a horizontal plane 
!o' he uppCr- end. of sid- vetcal ac length ] 5 
o[udes-.a,-horizontal. arabotic rc leng£h: ex- 
t¢nding :on_eit.her -de of the minor axis: and hav= 
!g = f0.cu: at aid tonus: point -nd- ,a paraboMc 
xls...coinident wt:h: thé: prbo}i-as Of. 
.te tom..ge of- szi. shell to reta-th-shell 
ERIAL H. MtTC.HLL. 
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